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One of the more common land manager concerns when
attempting to establish natural regeneration in hardwood
stands is found in the question, “How do | know | have enough
regeneration to be sure of success?” Simply put, managers
need a tool that allows them to calculate an answer to that
question. This publication details a method that can be used
to evaluate natural regeneration to make an informed decision
regarding the likelihood of success in regeneration efforts.

Natural regeneration efforts in bottomland hardwoods,
especially for desired species such as oak and ash, require
assessment of advance regeneration (larger established
seedling, typically at least 2—3 years old and preferably 1-3

feet tall) and the sprouting potential of stems that will be

cut during harvest. Regeneration success usually depends

on the presence of an adequate number and size of advance
regeneration before harvesting. If inadequate desirable
regeneration exists prior to harvest, then regeneration efforts
will likely fail (Figure 1).

While several regeneration evaluation methods have been
developed for use in upland hardwoods, only one has been
formulated for bottomland hardwoods. This method evolved
with modifications through the work of several researchers to
increase ease of use and applicability in the field.
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Background

The first quantitative method for evaluating advance
regeneration and sprouting potential for bottomland
hardwood stands was formulated in 1980 by R. L. Johnson.
The method was based on silvical characteristics, the number
of advance regeneration present, and seedling size 1 year
before harvesting is scheduled. It considered root and

stump sprouting potential of larger stems and assumed

a final harvest operation would remove all midstory and
overstory trees. The overall objective of Johnson's method
was to determine the likelihood of regeneration success in a
hardwood stand by assessing the number and distribution of
adequately stocked seedlings.

Johnson's method required installation of 0.01-acre circular
plots (11.78 feet radius) on a systematic grid across the

stand being assessed. The recommended number of plots
depended on stand size, with one plot per acre suggested for
stands of 50 acres or less. Recommended sampling for larger
stands was one plot per acre up to 50 acres and one plot for
each additional 2 acres after 50 (Johnson & Deen 1993).

Point assignments ranged from 1 to 3 and were based on
the number and size of seedlings and trees present in the
sample plot as well as their inherent capabilities for growth
and survival at different sizes. Depending on management
desirability, a variety of species could be assessed, including
ash, red and white oaks, hickories, sweetgum, blackgum,
elms, yellow poplar, maples, sugarberry, and persimmon. An
accumulation of 12 points on any given plot indicated that
at least one stem would be in a competitive position during
normal stand development.

Figure 1. Typical mature bottomland hardwood
stand with very little desirable regeneration present.
Forest managers should not expect to obtain
desirable natural regeneration stands without some
pre-harvest partial overstory removal.

Johnson’s method was heavily dependent on the observational
experience of the author, who indicated that more testing

was needed before it was put into common use. Hart et al.
(1995) studied the method and incorporated research results
focusing only on bottomland red oaks and ash, with point
values modified to reflect a more realistic assessment of
regeneration potential. The greatest shortcoming of these
methods was that, while they could determine plot stocking,
neither could predict the probability of stocking over time.

Belli’s Method

To enhance land managers’ ability to predict stocking over
time, Belli et al. (1999) tested the validity of these two earlier
models by assessing red oak and ash advance regeneration
(i.e., older established seedlings present before overstory
removal) at pre- and post-harvest timings in clearcutting
operations. They defined a stocked plot as having at least one
free to grow (FTG) seedling in the upper canopy at the end of
the third post-harvest growing season.

The percentage of regeneration by size class was converted
to probability of having this FTG position stem by using a
tally sheet to reflect modified point values for seedlings less
than or equal to 1 foot tall, those between 1 and 3 feet tall,
those greater than 3 feet tall, or those between 1and 5 inches
in diameter at breast height (DBH; 4.5 feet aboveground; Tally
Sheet 1). Points can be tallied for red oak or ash regeneration
and stocking probabilities produced for either, or a
combination of the two can then be determined.
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Tally Sheet 1. This tally sheet is used to calculate the probability of at least one free-to-grow (FTG) red oak or ash stem 3 years post-
harvest. Seedlings are tallied by height class, multiplied by their frequency, and summed by species. Cumulative points are then
used to determine the probability of a FTG stem at 3 years.

Plot # Total Points  Probability
35 0.95
Date 34 0.95
Location 33 0.94
32 0.94
Red Oaks 31 0.93
Height Count Points per Count Total Points 30 0.93
<1ft 1.0 29 0.92
1-3ft 3.5 28 0.91
>3 ft 55 Z e
1-5in DBH (1-in classes) 4.0 26 0.90
Total red oaks points for this plot 2 CLek
24 0.88
Ash 23 0.87
Height Count Points per Count |  Total Points 22 0.85
<1ft 1.0 21 0.84
1-3ft 12.5 20 0.83
>3 ft 12.0 19 0.81
1-5in DBH (1-in classes) 14.0 18 0.79
Total ash points for this plot 17 0.77
Combined red oak and ash points for this plot 16 075
15 0.73
Probability of red oak stocking 14 0.71
13 0.68
Probability of ash stocking 12 0.65
11 0.62
Probability of either red oak or ash stocking 10 0.58
9 0.55
8 0.50
7 0.46
6 0.41
5 0.36
4 0.30
3 0.23
2 0.16
1 0.08



Example

Here is an example that uses Tally Sheet 1. Assume the
following hypothetical inventory of regeneration and trees
were obtained from one o.01-acre plot:

- Six red oak seedlings less than 1 foot tall
- Two ash seedlings more than 3 feet tall
+ One red oak tree 3 inches DBH

Using Tally Sheet 1, each of the six red oak seedlings receive
1 point and the 3-inch DBH red oak receives 4 points, for a
total of 10 points for red oak. A cumulative 10 points yields a

58 percent probability of at least 1 FTG red oak stem 3 years
post-harvest. At this point, a forest manager must determine
what percent chance of producing at least one FTG stem is
acceptable for management goals. Belli suggested that an 8o
percent chance might be acceptable.

The two ash seedlings total 24 points, indicating an
88 percent chance of at least one FTG stem at 3 years
post-harvest. Combined red oak and ash points total
34, which corresponds with a 95 percent stocking
probability for the plot.
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